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DATA TRANSMITTING AND RECEIVING APPARATUS AND METHOD FOR A 

DIGITAL MOBILE STATION 

CLAIM OF PRIORITY 

5 

This application makes reference to, incorporates the same herein, and claims all 
benefits accruing under 35 U.S.C. Section 119 from an application for DATA 
TRANSMITTING AND RECEIVING APPARATUS AND METHOD FOR A DIGITAL 
MOBILE STATION filed earlier in the Korean Industrial Property Office on March 19, 
10 1999 and there duly assigned Serial No. 36348/1995. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

15 The present invention relates to an apparatus and method of transmitting and 

receiving storage data for a digital mobile station. More particularly, the present invention 
relates to a data transmitting and receiving apparatus and method which can transmit and 
receive a large capacity of data using a short message service. 

20 2. Description of the Related Art 

Typically, the user of a digital mobile terminal can make a sentence into blocks 
according to a short message service (SMS) specification whose internal construction is 
standardized. Using the SMS implemented in the mobile station, the mobile terminal can 

l 
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transmit the blocks to a receiving party. In order to effectuate the SMS, a plurality of 
functions for preparing, editing, and sending a series of characters or a sentence should be 
implemented in the mobile station by the digital mobile station system. 

FIG. 1 shows the construction of the whole mobile station system where the SMS 
is performed. Referring to FIG. 1, if the user of a mobile station (MS) 10 prepares a 
sentence, inputs the phone number of the opposite party, and activates the send key, then 
the prepared sentence is constructed as blocks and transmitted to a base station (BS) 12 and 
a mobile switching center (MSC) connected to the base station 12 through an extra pilot 
10 channel as a radio signal. The transmitted SMS blocks are then transferred to a mobile 
terminal or a terminal equipment (TE) 16 that corresponds to the inputted phone number 
through a radio network or a public switched telephone network (PSTN) 14. Thereafter, 
the opposite party ascertains the transmitted character message by decoding the user data 
included in the transmitted SMS blocks. 

15 

In addition to the normal function of executing communication, the 
implementation of the SMS in the digital mobile station enables the mutual transmission or 
reception of a predetermined size characters, thus making it more convenient to the user. 
In other words, a user can separately prepare a sentence and transmit the sentence to the 
20 desired opposite party as a radio signal. 

However, the conventional SMS has drawbacks in that the length of mutual data 
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transmission or reception characters is limited. That is, only a specified amount of data 
determined by the system can be transferred between parties. Accordingly, the radio data 
transmission can be realized only for text characters with a relatively small amount of data. 
In other words, graphic data or audio data having a large amount of data relative to the 
5 sentence composed of the short characters cannot be transmitted through the SMS. 

As a result, the conventional digital mobile station can transmit and receive only a 
relatively small amount of data through the SMS. Thus, the conventional digital mobile 
station can not transmit and receive a relatively large amount of data, such as graphic 
10 information. Accordingly, in order to transmit a large amount of data, a new system must 
be provided. Further, the use of another function is limited during the performance of the 
data service in the conventional digital mobile station. 

According to the SMS of the conventional digital mobile station, as described 
15 above, the user can only prepare and transmit a short sentence due to the limited size of the 
data that can be included in the SMS block. Thus, it forces the user to prepare only limited 
data in transmitting the characters through the SMS. If the user intends to prepare and 
transmit the sentence with an amount of data larger than which could be included in the 
SMS block, the sentence must be divided into several sub-sentences prior to transmission. 
20 Each of the respective sub-sentences must then be separately prepared and transmitted, 
causing a great deal of inconvenience to the user. In other words, the transmission of the 
data with a large amount of data is practically impossible. 
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Consequently, the conventional digital mobile station has the problem since the 
user cannot widely use the SMS due to the limited capacity of the SMS in transmitting data, 
thus it can only transmit and receive a short message. 

5 SUMMARY OF THE INVENTION 

The present invention has been made in an effort to solve the problems occurring 
in the prior art. One object of the present invention is to provide a data transmitting and 
receiving apparatus and method for a digital mobile terminal that can transmit and receive a 
10 relatively large amount of data using a short message service. That is, the present invention 
provides an apparatus and method which can perform the mutual transmission and 
reception of a large amount of data between the originating and terminating parties using 
the typical SMS without constructing a separate device or system. 

15 Another object of the present invention to provide a data transmitting and 

receiving apparatus and method which can transmit and receive graphic data and audio data 
having a relatively large amount of data by overcoming the limited capacity of the amount 
of data that can be transmitted by the SMS of a mobile station in the prior art. 

20 It is still another object of the present invention to provide an SMS block having a 

new construction so that the transmission and the reception of a large amount of data can be 
achieved between digital mobile stations. The SMS block proposed by the present 
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invention can be processed by a standard SMS processing method. 

It is yet another object of the present invention to provide a data compression 
method for a digital mobile station which enables a large amount of data to be transmitted 
5 and received using the SMS block. 

In order to achieve the above object, there is provided a data transmitting method 
for a digital mobile station comprising the steps of: (1) reading and encoding stored data in 
a data transmission mode; (2) generating inherent distinction data transmission headers 
10 according to the completion of the data encoding; (3) forming the encoded data and the 
generated data transmission headers into the user data of a short message service; and, (4) 
transmitting short message service blocks including the user data of the short message 
service. 

15 According to another aspect of the present invention, there is provided a data 

receiving method for a digital mobile station comprising the steps of: (1) detecting whether 
short message service blocks are received; (2) if the short message service blocks are 
received, detecting whether the detected blocks include predetermined, inherent distinction 
data transmission headers; (3) detecting whether the data transmission headers are included; 

20 (4) analyzing the headers and decoding the received short message service blocks according 
to the analysis result; and, (5) storing the decoded short message service blocks in 
succession to the previously processed short message service blocks. 

5 
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According to still another aspect of the present invention, there is provided a 
method of constructing short message service blocks for a digital mobile station, 
comprising the steps of: (1) dividing encoded data into blocks of a predetermined unit; (2) 
generating inherent data transmission headers corresponding to the respective divided 
5 blocks and adding the generated headers to the divided blocks; and, (3) adding short 
message service headers to the blocks to which the transmission headers are added, 
respectively. 

According to yet another aspect of the present invention, there is provided a short 
10 message service data block structure comprising a short message service header region, a 
transmitted data distinction region, a region for a whole number of blocks of encoded data, 
a region for a transmission order of the encoded data, a transmitting part distinction region, 
a region for distinction of a kind of the transmitted data, and a transmitted data region. 

15 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above objects and advantages of the present invention will become more 
apparent by describing in detail the preferred embodiments thereof with reference to the 
20 attached drawings in which: 

FIG. 1 is a block diagram illustrating the construction of a conventional digital 
mobile station system for performing a short message service; 

6 



(P8975/P992084) 

FIG, 2 is a block diagram illustrating the construction of a data transmitting 
apparatus for a digital mobile station according to the preferred embodiment of the present 
invention; 

FIG. 3 is a block diagram illustrating the construction of a data receiving apparatus 
5 for a digital mobile station according to the preferred embodiment of the present invention; 

FIG. 4 is a view illustrating the data structure of a short message service block 
transmitted and processed according to the preferred embodiment of the present invention; 

FIG. 5 is a flowchart illustrating a data transmitting method for a digital mobile 
station using a short message service according to the preferred embodiment of the present 
10 invention; 

FIGs. 6A and 6B are flowcharts illustrating an encoding method of the data to be 
transmitted by the method shown in FIG. 5; 

FIG. 7 is a view illustrating a data receiving method for a digital mobile station 
using a short message service according to the preferred embodiment of the present 
15 invention; 

FIGs. 8A and 8B are flowcharts illustrating a transmitted data decoding method 
shown in FIG. 7; and, 

FIGs. 9A and 9B are views illustrating the display state of a digital mobile 
terminal according to the preferred embodiment of the present invention. 

20 
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 



A reference will now be made in greater detail to the preferred embodiments of the 
present invention. In the drawings, the same or similar elements are denoted by the same 
reference numerals even though they are depicted in different drawings. In the following 
description of the present invention, many specified items such as detailed circuit elements 
are indicated, but they are provided only for the whole understanding of the present 
invention, and thus it will be understood by those skilled in the art that the present 
invention can be performed without such specified items. For the purpose of clarity, a 
detailed description of known functions and configurations incorporated herein will be 
omitted as they may make the subject matter of the present invention unclear. Especially, 
the essential elements of the typical mobile station such as a dual tone multi-frequency 
(DTMF) section, a vocoder, etc., are not directly related to the subject matter of the present 
invention, hence a detailed explanation thereof will be omitted. However, such 
construction should be essentially provided in performing the present invention. 

In explaining the preferred embodiment of the present invention with reference to 
the accompanying drawings, graphic data will be taken as an example of the data 
transmitted and received through the SMS. This is because the graphic data has a 
relatively a large amount of data in comparison to the character data, and thus it is judged 
that taking the graphic data as an example is preferable in explaining the preferred 
embodiment of the present invention. However, it should be noted that the performance of 
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the present invention would be normally affected even though the graphic data is replaced 
by any other type of data. 

FIG. 2 is a block diagram illustrating the construction of a data transmitting 
5 apparatus for a digital mobile station using the SMS according to a preferred embodiment 
of the present invention. 

Referring to FIG. 2, a control section 20 controls the whole operation of the digital 
mobile station, and the whole performance of a short message service according to the 
10 present invention. The control section 20 is typically implemented by a one-chip 
microprocessor. In the embodiment of the present invention, the control section 20 
controls the compression of the graphic data, the production of the SMS block, the 
generation of a graphic transmission data header, the readout of the stored graphic data, and 
the operation of a bit counter. 

15 

A memory 23 includes a volatile memory (for example, RAM) and a non-volatile 
memory (for example, flash memory or EEPROM), and performs the storage of a program 
for controlling the whole operation of the digital mobile station, the storage of initial 
service data, and the storage of an operation program for the performance of the short 
20 message service, and the data produced according to the performance of the operation 
program. The memory also performs a buffer function for storing input and output data. 
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A display section 21 is a user interface device for displaying the whole state of the 
digital mobile station and input numerals and characters, and is typically implemented by a 
liquid crystal display (LCD) driven under the control of the control section 20. In the 
embodiment of the present invention, the display section 21 displays the transmission state 
5 of data transmitted under the control of the control section 20 in a specified form, so that 
the user can visually identify the state of the data transmitted. 

A radio signal processing section 22 performs the whole processing of the radio 
signal transmission and reception between the digital mobile station and the base station to 

10 which the digital mobile station belongs. Specifically, the radio signal processing section 
22 converts the input audio signal of a radio frequency band to an intermediate frequency 
(IF) signal, converts the IF signal to a baseband signal, and then converts the baseband 
signal to a digital signal. Also, in sending the audio signal, the radio signal processing 
section 22 performs an operation opposite to that described above. Meanwhile, a radio 

15 data transmission is performed by the radio signal processing section 22. That is, in the 
embodiment of the present invention, the produced SMS blocks are radio-transmitted under 
the operation of the radio signal processing section 22. 

An SMS transmitting section 24 makes the prepared sentence and data into the 
20 SMS blocks. In making the data into the SMS blocks by the SMS transmitting section 24, 
the contents of the block are conformable to a standardized format. A typical format 
includes an SMS header field and an SMS user data field in constructing the SMS block. 

10 
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The SMS header field follows a determined rale, and the system provider properly 
determines the size of the SMS user data field. For instance, the Korean digital mobile 
station system providers determine the size of the SMS user data field to be 100 bytes or so, 
and this means that the sentence to be transmitted should be prepared as data of 100 bytes 
5 or so. Adding the SMS header to the prepared SMS user data field produces the SMS 
block by the SMS transmitting section 24. The produced SMS block is then transferred to 
the radio signal processing section 22 to affect the radio data transmission. 

A graphic data storage section 28 stores the produced graphic data in a specified 
10 form. Specifically, the graphic data is stored in the form of bit streams having respective 
addresses, and thus the storage regions thereof are different according to the kinds of the 
graphic data. The data storage capacity is variably determined according to the storage 
capacity of the memory. 

15 A data compression section 27 is additionally provided according to the 

embodiment of the present invention, and compresses the data prepared or read out to be 
transmitted. The data compression section 27 is typically called an encoder which 
compresses the data to be transmitted by a predetermined compression method. In 
transmitting the graphic data through the SMS, the data compression section 27 compresses 

20 the graphic data having a relatively large amount of data into data having a small amount of 
data without loss. According to the present invention, a data compression method based 
on a run length coding (RLC) method is implemented so that the compressed data is 
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included in the SMS block. This is to be conformable to the fact that the graphic data 
expressed in the typical mobile station has two components of black and white. As a result, 
the data compression section 27 is implemented to compress the transmitted data according 
to the RLC method. 

5 

A graphic transmission data header generating section 26 generates an inherent 
distinction header for recognizing that the data compressed, and is transmitted as graphic 
data. In the present invention, the generated distinction header is called data transmission 
header and included in the SMS user data field of the SMS block. The format of the data 
10 transmission header generated according to the embodiment of the present invention will be 
explained hereinafter with reference to FIG. 4. 

A counter 25 increases a specified variable according to the readout of the bits of 
the graphic data that is read out in the form of bit streams. This variable is defined as a 

15 counted value of bits and increases for the readout of one bit. Accordingly, the graphic 
data having a relatively large amount of data can be transmitted after being compressed and 
made into the SMS blocks by the data transmitting apparatus of FIG. 2. In the event that 
the amount of the compressed graphic data exceeds the data size which cannot be included 
in one SMS block, the data compression section 27 and the control section 20 process to 

20 produce another SMS block so as to transmit the large amount of data. That is, in the 
embodiment of the present invention, a plurality of SMS blocks are produced and 
transmitted if needed during the SMS transmission of the graphic data. 

12 
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FIG. 3 is a block diagram illustrating the construction of a data receiving apparatus 
for a digital mobile station using the SMS according to a preferred embodiment of the 
present invention. 

5 Referring to FIG. 3, a control section 30 controls the whole operation of the digital 

mobile station, and the whole performance of a short message service according to the 
present invention in a manner similar to the control section of the data transmitting 
apparatus of FIG. 2. The control section 30 is typically implemented by a one-chip 
microprocessor. In the embodiment of the present invention, the control section 30 
10 controls the decompression of the compressed graphic data included in the received SMS 
block, the analysis and process of the graphic transmission data header, and the storage of 
the decompressed graphic data. 

A memory 33 includes a volatile memory and a non-volatile memory, and 
15 performs the storage of a program for controlling the whole operation of the data receiving 
apparatus of the digital mobile station, the storage of initial service data, and the storage of 
an operation program for the performance of the short message service, and the data 
produced according to the performance of the operation program according to the 
embodiment of the present invention. The memory also performs a buffer function for 
20 storing input and output data. 

A display section 31 serves as a user interface device for displaying the whole 
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state of the digital mobile station and input numerals and characters. In the embodiment of 
the present invention, the display section 31 displays the reception state of the data received 
under the control of the control section 30 in a specified form, so that the user can visually 
identify the data reception state. 

5 

A radio signal processing section 32 performs the same operation as the radio 
signal processing section 22 of the data transmitting apparatus shown in Fig. 2. The radio 
processing section 32 processes the additionally received SMS block and transfers the 
processed SMS block to the control section 30. 

10 

A graphic data storage section 38 stores the graphic data, which has been received 
and decompressed in a specified form. Specifically, the graphic data is stored in the form 
of bit streams having respective addresses. The storage regions of the graphic data are 
different according to the type of the graphic data, and the storage of the graphic data in the 

15 respective storage regions is performed in the order of the received SMS blocks. Thus, the 
respective SMS blocks are stored in their proper storage regions even if the received SMS 
blocks are in the wrong order. Specifically, if a plurality of SMS blocks that correspond to 
the graphic data of the same kind are sequentially received, they are stored in the 
corresponding storage regions in their receiving order to complete the original graphic data. 

20 If the SMS blocks are received in the wrong order, they are rearranged to be stored in their 
proper storage regions according to the order of information included in the respective SMS 
blocks to accurately complete the original graphic data. And, even if a plurality of SMS 
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blocks that correspond to different kinds of the graphic data are received, they are 
rearranged as the blocks of the same kind and stored in their corresponding storage regions. 

A graphic data storage section 38 is implemented by a flash memory typically used 
5 in the digital mobile station. A data decompression section 37 is additionally provided 
according to the embodiment of the present invention, and decompresses the data received 
and read out. The data decompression section 37 is typically called a decoder that 
decompresses the received data by a predetermined decompression method for the 
restoration of the original data. For instance, if the SMS blocks, which have been 

10 compressed by and transmitted from the data transmitting apparatus as shown in FIG. 2, are 
received, the original data of the received SMS blocks is restored by decoding the SMS 
blocks according to the run length coding (RLC) method. As described above, the 
decoded data is stored in the specified storage regions of the graphic data storage section 
38. A graphic transmission data header analyzing and processing section 36 detects and 

15 analyzes distinction headers if the distinction headers are included in the receive SMS 
blocks. Specifically, if the distinction header is the data transmission header having the 
format as shown in FIG. 4, the graphic transmission data header analyzing and processing 
section 36 analyzes the contents of the data transmission header, so that the control 
operation of the control section 30 is performed accordingly. 

20 

FIG. 4 is a view illustrating the data structure of a short message service block 
which is produced, transmitted, received, and analyzed by the data transmitting and 

15 
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receiving apparatuses as shown in FIGs. 2 and 3, According to the preferred embodiment 
of the present invention, the structure of the SMS block will be explained with the data 
transmission operation in reference to FIG. 4. 

5 Initially, if the capacity of the graphic data exceeds a predetermined extent, the 

corresponding graphic data is reconstructed and transmitted as a plurality of SMS blocks by 
the data transmitting apparatus of FIG. 2. The respective SMS block is divided into an 
SMS header and an SMS user data field in the same manner as the typical SMS block. The 
SMS header is constructed in the form determined by the digital mobile terminal system. 
10 The SMS user data is divided into a graphic data transmission header field and a 
compressed graphic data field according to the embodiment of the present invention, where 
it includes the sentence as a coded state according to the conventional SMS. 

Specifically, the graphic data transmission header is divided into fields of A, B, C, 
15 D, E, F, G, and H, and the graphic data field is divided into fields of I and J, as shown in 
FIG. 4. The A field includes a code for discriminating that the transmitted SMS block is 
the SMS block according to the graphic data transmission, and is allocated with 2 bytes. 
The B field represents the whole number of SMS blocks that constitute one graphic data to 
be transmitted. The C field represents the order of the SMS blocks to be transmitted. Even 
20 though the SMS blocks may be received in the wrong order, the B field identifies the order 
of the respective SMS block. In the embodiment of the present invention, the B and C 
fields are allocated with 4 bits, respectively. The D field represents a code for the 
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distinction of the transmitting part, and the receiving part can recognize which transmitting 
part the graphic data is transmitted from by detecting the D field. The D field is allocated 
with 4 bytes. The E field represents a code for the distinction of the kinds of the graphic 
data, and the receiving part can recognize the kind of the received graphic data by detecting 

5 this code even if the SMS blocks according to the various kinds of graphic data are received 
from the same transmitting part. The F field is a field that is allocated for the extension in 
use, and the G code is a field representing the coding type, i.e., the type of compression. 
The receiving part can recognize the compression type of the transmitted data by detecting 
the G field. The H field is used also for extension, and the I field is a field containing 

10 actually compressed graphic data. Thus, the graphic data compressed and transmitted by 
the transmitting part is positioned in the I field, and this graphic data of the I field is 
restored to the original data by the receiving part. The graphic data subject to transmission 
may be composed of a plurality of blocks each of which corresponds to the size of the I 
field. The J field represents a block terminating code for indicating the termination of one 

15 block, and the receiving part recognizes the termination position of the corresponding SMS 
block by detecting the J code. In the embodiment of the present invention, the E, F, G, H, 
I, and J fields are allocated with 2 bytes, 3bytes, 1 byte, 1 byte, n bytes, and 6bits, 
respectively. The size of the I field is determined as the difference value between the size 
of the graphic data transmission header field and the size of the J field. Producing, 

20 transmitting, and receiving the SMS blocks as constructed above represent the process of 
the present invention. 
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FIG. 5 is a flowchart illustrating a data transmitting method for a digital mobile 
station using a short message service according to a preferred embodiment of the present 
invention, and shows the operation of the data transmitting apparatus of FIG. 2. FIGs. 6 A 
and 6B are a flowchart illustrating a transmitted data encoding method in FIG. 5, and shows 
5 the production of the SMS block structured as shown in FIG. 4. 

Referring to FIGs. 5, 6A and 6B, the data transmitting method according to the 
present invention will be explained in detail. 

10 First, if a graphic transmission mode is set by the user in step 510, the input of 

graphic data is performed. Specifically, the originating and terminating phone numbers are 
inputted in step 520, and the transmission graphic data to be transmitted is selected and read 
out in step 530. Then, the size of the SMS user data field is determined by the digital 
mobile station system in step 540. This value may be fixedly set by the SMS provider, or 

15 by the control signal exchange with the user or the base station. The operation in step 540 
will be the basis of judging how many blocks constitute the graphic data in making the 
graphic data into the SMS blocks. For instance, if it is determined that the graphic data is 
of one Kbytes and the SMS user field is of 100 bytes, the graphic data should be made into 
at least 10 blocks, and such judgment is affected based on the operation result of step 540. 

20 

In step 550, the variable T, which represents the whole number of blocks to be 
transmitted, is initialized (T=0). In step 560, the graphic data selected and read out in step 
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530 is encoded according to the determined compression method and to meet the graphic 
data field, i.e., the I field of the SMS user data. The graphic data is converted into proper 
blocks by the encoding operation, and the number of the converted blocks is variably 
determined according to the data amount of the graphic data. In step 570, the graphic data 

5 transmission headers are generated and added to the respective produced blocks. The 
added graphic data transmission headers have the same structure as shown in FIG. 4, but 
have different contents of the transmission block order field C. The order of the respective 
transmitted SMS block is determined by the C field. As described above, since the graphic 
data is transmitted, being divided into blocks, it is required that the original graphic data 

10 should be correctly restored according to the order of the blocks. In other words, the 
plurality of SMS blocks are assembled to one graphic data according to the order of the C 
field. 



In step 580, the data transmission state is displayed on a display screen, so that the 
15 user can visually recognize the data transmission state. For instance, the display of the 
data transmission state is performed with reference to the contents of the B field and the C 
field, that is, in the form of "C/B". In transmitting a plurality of SMS blocks 
corresponding to one kind of graphic data, the transmission of the first block is displayed as 
a "1/T" state, and the transmission of the second block is displayed as a "2/T" state. In 
20 step 590, an SMS transmitting operation is performed. Since such SMS transmitting 
operation is well known in the art a detailed explanation thereof will be omitted. The order 
(I) of the SMS transmission block is increased by 1 in step 600, and it is judged whether the 
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order (I) is equal to the total number of blocks (T) in step 610. That is, it is judged whether 
the SMS block of the final order among the whole SMS blocks is transmitted. If I is not 
equal to T, this means that the transmission of the graphic data is not completed, and the 
operation of step 570 is repeatedly performed. If it is judged that I is equal to T in step 610, 

5 this means that the final SMS block is transmitted or the transmission of the graphic data is 
completed, and thus the state of completion of the graphic data transmission is displayed in 
step 620 to complete the graphic data transmission through the SMS. Consequently, 
according to the embodiment of the present invention, the data to be transmitted is read out 
and encoded, and the encoded data is made into SMS blocks, and then the SMS blocks are 

10 sequentially transmitted. 

Meanwhile, the encoding process of the graphic data to be transmitted in step 560 
will now be explained in detail with reference to FIG. 6A which shows the encoding 
method based on the run length coding. 

15 

Initially, the bit-count value is set as "0" in step 561. The graphic data is read bit 
by bit, and the bit-count value is increased according to the number of readout bits. In step 
562, the graphic data is read out bit by bit, and it is judged whether the readout bit is the 
final bit of the graphic data, i.e., it is judged whether the bit that corresponds to the 
20 coordinate value of the final pixel of a picture in step 563 . If the final bit is not detected in 
step 563, the bit-count value is increased by 1 in step 564. Then, it is judged whether the 
detected bit is "0" or "1". In the embodiment of the present invention, the bit "0" is 
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designated as a white color of the graphic data, and the bit "1" as a black color of the 
graphic data. This follows the fact that the LCD of the typical mobile station can display 
only two colors of white and black. The reason why the bit "0" is designated as white c is 
that the white components exist more than the black components do in the graphic data in 

5 probability. If the readout bit is "0" as a result of detection in step 564, the value of the 
count (C) according to the detection of "0" is increased by 1 in step 566. This operation is 
for generating a run length code as a part of the compression operation according to the run 
length coding. If the readout bit is "1" as a result of detection in step 565, the run length 
coding of the counted value according to the detection of the previous bit "0" is affected in 

10 step 567, the counted value is initialized again in step 568, and then the coding of the 
graphic data to be transmitted is performed by adding the bit "1" detected in step 569 to a 
result of the run length coding. In other words, if the bit "0" is detected according to the 
run length coding, its detection number is counted, while if the bit "1" is detected, the bit 
"1" is added to the coding result of the number of "0" detection, and this result of addition 

15 is stored as the graphic data to be transmitted. The SMS provider may properly prepare a 
table for the coding of the detection number. 

In step 571, it is judged whether the bit read out in step 565 is the final bit of the 
SMS block with reference to the result according to the determination of the SMS user data 
20 field. If it is judged that the bit is not the final bit of the SMS block in step 571, it means 
that the data coding is not completed with respect to the SMS block, and the operation of 
step 562 is repeated. However, if it is judged that the bit is the final bit of the SMS block, 
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it means that the graphic data field is fully filled by the coded data to complete one SMS 
block, and thus the comparison of the transmitted data is performed in step 572. 
Specifically, the bit stream length of the coded compressed data is compared with that of 
the original data. This comparison is for selectively transmitting data with less amount of 
5 data since the data compressed according to the run length coding may have a larger 
amount of data than the original data. If it is judged that the graphic data has less data in 
step 573 , the original data is determined as the data to be included in the graphic data field 
in step 574, and the total number of blocks is increased in step 581. However, if it is 
judged that the compressed data has less data than the original data in step 573 (this 
10 judgment is performed according to the length of the bit stream of the respective data), the 
compressed data is determined as the data to be included in the graphic data field in step 
575, and then a block termination code of 6 bits is added thereto in step 579. As described 
above, the block termination code serves to indicate the end of one block. Thereafter, the 
operation of step 581 is performed in the same manner as described above. 

15 

Meanwhile, as shown in Fig. 6B, if the final bit of the transmitted graphic data, 
i.e., the bit corresponding to the final pixel, is detected in step 563, it is judged whether the 
"0"-detection count (C) is initialized to "0" in step 576. If so, the value of "0"-detection 
count is coded according to the run length coding in step 578, and then steps 579 and 581 to 
20 585 are sequentially performed in the same manner as step 572, 573, 574, 575, 579, and 
581, respectively. Thereafter, step 585 is performed to complete the graphic data encoding 
process. 
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FIG. 7 is a view illustrating a data receiving method for a digital mobile station 
using a short message service according to a preferred embodiment of the present 
invention, and FIGs. 8A and 8B are flowcharts illustrating a transmitted data decoding 
method of FIG 7 in more detail The method illustrated in FIG. 7 is performed by the data 
5 receiving apparatus of FIG. 3. 

Referring to FIGs. 7, 8A and 8B, the data receiving method for a digital mobile 
station according to the embodiment of the present invention will be explained in detail. 

10 Initially, during a standby state of the digital mobile station in step 710, it is 

judged whether SMS blocks are received in step 720. If so, an SMS receiving mode is set 
in step 730, and it is detected whether graphic data transmission headers are included in the 
received SMS blocks in step 740. If it is detected that the graphic data transmission 
headers are included in the received SMS blocks, this means that the received blocks are 

15 not general SMS blocks, but are the blocks including compressed data. Thus, an analysis 
of the graphic data transmission headers is performed in step 750. Meanwhile, if the 
graphic data transmission headers are not detected in step 740, a general SMS block 
processing operation is performed in step 74 L In step 750, the detection of the transmitting 
part distinction code (D field) (step 751), the code of the kind of the graphic data (E 

20 field)(step 752), the coding type distinction code (G field)(step 753), the total number of 
transmitted blocks (B field)(step 754), and the order of transmitted blocks (C field)(step 
755) are sequentially performed. The kind and components of the transmitted SMS blocks 
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can be recognized by the receiving part according to the respective detected code values. 

In step 760, the receiving state of the SMS blocks is displayed with reference to 
the B field and the C field of the analyzed graphic data transmission header, so that the user 
5 can recognize the order of the SMS block currently received. In step 770, the received 
graphic data is decoded with reference to the G field. In step 780, it is judged whether the 
currently received SMS block is the block that follows the previously received SMS block, 
i.e., whether the code of the kinds of the graphic data of the currently received block is 
identical to that of the previously received block. If so, the graphic data decoded in step 

10 770 is processed in connection with the graphic data of the SMS block previously 
processed and stored in step 790. As a result, the original graphic data is constructed by 
assembling the graphic data of the previous SMS block and the graphic data of the 
currently received SMS block. However, if it is judged that the currently received block is 
not the block following the previous block in step 780, this means that the currently 

15 received graphic data is the graphic data of a different kind or the graphic data transmitted 
from another transmitting part, and then it is judged whether any storage region exists in the 
graphic data storage section in step 800. If it is judged that there exists a storage region, 
the graphic data of the newly received SMS block is stored in step 810. If not, the 
receiving operation is terminated without storing the corresponding graphic data. 

20 

Meanwhile, the decoding operation of step 770 will be explained in detail with 
reference to FIGs. 8 A and 8B. 
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During a decoding mode of the received graphic data in step 770, the graphic data 
is read out bit by bit in step 771. In step 772, it is judged whether the readout bit is "1" or 
"0". If the bit is "0", the value of the "0" - detection count is increased in step 777. In step 
778, it is judged whether the block termination code is detected. If the block termination 

5 code is detected, the detection operation is terminated, while if not, the operation of step 
777 is repeatedly performed. If the bit is "1" in step 772, it is judged whether the value of 
the "0" - detection count is "0" in step 773. If so, the bit "1" read out in step 773 is stored, 
as it is in step 774, and the operation of step 771 is repeatedly performed. If it is judged 
that the value of the "0" - detection count is not "0" the bit "0" of the original graphic data 

10 is produced through the value of the "0" - detection count according to the run length 
coding in step 775. In step 776, the bit "0" produced in step 775 is stored as it is, and the 
operation of step 771 is repeatedly performed. As a result, the decoding operation of the 
data compressed through the run length coding is completed. 



15 As described above, the present invention provides the advantages that it can 

transmit and receive user information having a relatively large amount of data using a 
typical short message service between digital mobile stations which belong to a radio 
network. That is, the present invention can perform the mutual transmission and reception 
of the user information having a large amount of data between the originating and the 

20 terminating mobile stations without constructing a separate device or system for the 
transmission and reception of the user information. 
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Also, the present invention provides the advantages that it can transmit and receive 
information having a relatively large amount of data such as graphic data and audio data by 
overcoming the limited condition of the amount of transmitted data that the SMS 
implemented in the typical mobile station has. This can be affected by providing a new 
5 SMS block structure which enables the transmission and reception of the user information 
having a large amount of data between the mobile terminals, and this SMS block can be 
processed by the typical SMS block processing method. 

Also, the present invention can provide a data compression method for a digital 
10 mobile station, which enables the user information having a large amount of data to be 
included in the SMS block in transmitting and receiving the user information using the 
SMS. 

While this invention has been described in connection with what is presently 
15 considered to be the most practical and preferred embodiment, it is to be understood that 
the invention is not limited to the disclosed embodiment; on the contrary, it is intended to 
cover various modifications within the spirit and scope of the appended claims. 

20 
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WHAT IS CLAIMED IS: 




A data transmitting apparatus for a digital mobile station, said apparatus 



5 a data storage section for storing data to be transmitted; 

an encoding section for reading and encoding the stored data in a predetermined 

form; 

a data transmission header generating section for generating inherent distinction 
data transmission headers corresponding to the data encoded by the encoding section; 
10 a control section for forming the encoded data and the generated data transmission 

headers into user data of a short message service; and, 

a short message transmitting section for transmitting short message service blocks 
which include the user data of the short message service. 



15 2, The data transmitting apparatus as claimed in Claim 1, wherein the 

encoding section includes means for encoding the readout data by a run length coding. 



3. The data transmitting apparatus as claimed in Claim 1, wherein the data 
transmission header generating section comprises: 
20 a data header field for distinctively identifying the transmitted data; and, 

a transmitted data field allocated with the encoded transmitted data. 
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4. The data transmitting apparatus as claimed in Claim 3, wherein the data 
header field includes a transmitted data distinction field, a transmitting part distinction 
field, and a field for distinction of a kind of the transmitted data. 

5 5. The data transmitting apparatus as claimed in Claim 3, wherein the 

transmitted data field further comprises a field which has a field length predetermined by a 
system, which is properly allocated with the encoded data corresponding to the field length, 
and which is allocated with a block termination code for indicating the termination of the 
allocated encoded data. 

10 

6. The data transmitting apparatus as claimed in Claim 1, wherein the 
control section includes a means for dividing the encoded data into blocks having a proper 
amount of data, adding the data transmission headers having different transmission orders 
to the respective divided blocks, and forming the respective blocks added with the data 

15 transmission headers into the user data of the short message service. 

7. The data transmitting apparatus as claimed in Claim 6, wherein the 
control section forms the short message blocks by adding the short message service headers 
to the user data of the short message service. 

20 

8. The data transmitting apparatus as claimed in Claim 7, wherein the short 
message service transmitting section sequentially transmits the short message service 
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blocks with reference to transmission orders added to the data transmission headers. 




A data receiving apparatus for a digital mobile terminal, said apparatus 



5 a data transmission header detecting and analyzing section for detecting 

predetermined inherent data transmission headers from received short message service 
blocks, and analyzing the detected data transmission headers; 

a decoding section for decoding the received short message service blocks in a 
predetermined form according to the data transmission headers detected by the data 
10 transmission header detecting and analyzing section; 

a control section for distinctively determining storage regions of the decoded short 
message service blocks according to a result of analyzing the data transmission headers; 
and, 

a data storage section for storing the decoded short message service blocks 
15 according to the determined storage regions. 

10. The data receiving apparatus as claimed in Claim 9, wherein the decoding 
section includes a means for decoding the received short message service blocks by a run 
length decoding. 

20 

11. The data receiving apparatus as claimed in Claim 9, wherein the data 
transmission header detecting section includes a means for detecting from the received 
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short message service blocks code data included in a data header field for the distinction of 
transmitted data and a transmitted data field allocated with encoded transmitted data, and 
for analyzing the detected code data. 

5 12. The data receiving apparatus as claimed in Claim 11, wherein the data 

transmission header detecting and analyzing section detects and analyzes code data from 
the data header field including a transmitted data distinction field, a transmitting part 
distinction field, a transmitted data kind distinction field, and a transmitted block order 
field. 

10 

13. The data receiving apparatus as claimed in Claim 11, wherein the data 
transmission header detecting and analyzing section detects and analyzes a block 
termination code which is included in the transmitted data field and which indicates a final 
data of the received short message service block. 

15 

14. The data receiving apparatus as claimed in Claim 9, wherein the control 
section includes a means for designating storage orders of the decoded short message 
service blocks according to an analysis result of the respective data transmission headers 
included in the respective received short message service blocks, and for then determining 

20 storage positions of the short message service blocks. 
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ZA data transmitting method for a digital mobile station using a short 
ce, said method comprises the steps of: 

(1) reading and encoding stored data in a data transmission mode; 

(2) generating inherent distinction data transmission headers according to 
completion of data encoding; 

(3) forming the encoded data and the generated data transmission headers into user 
data of a short message service; and, 

(4) transmitting short message service blocks including the user data of the short 
message service. 

16. The data transmitting method as claimed in Claim 15, further comprising 
the steps of: 

(5) comparing an amount of the encoded data with that of the readout data; and, 

(6) selecting the data having a lesser amount of data as the result of comparison, 
and forming the selected data and the generated data transmission header into the user data 
of the short message service. 

17. The data transmitting method as claimed in Claim 15, wherein step (1) 
includes encoding the readout data by a run length coding. 

18. The data transmitting method as claimed in Claim 15, wherein step (2) 
includes generating the data transmission header, which includes a transmitted data 
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distinction field for distinction of the transmitted data, a field for a whole number of blocks 
of the encoded data, a field for a transmission order of the encoded data, a transmitting part 
distinction field, and a field for the distinction of a kind of the transmitted data. 

5 19. The data transmitting method as claimed in Claim 15, further comprising 

the steps of: 

(5) making the encoded data into blocks having a predetermined amount of data if 
the amount of the encoded data is larger than a predetermined amount of data; 

(6) adding inherent data transmission headers and short message service headers to 
10 the respective data blocks; and, 

(7) sequentially transmitting the data blocks in a predetermined order. 

20. The data transmitting method as claimed in Claim 19, further comprising 
the step of: 

15 (8) adding a block termination code which indicates a final data of the block to the 

respective data block. 

^ A data receiving method for a digital mobile station using a short message 
service, comprising the steps of: 
20 (1) detecting whether short message service blocks are received in a standby state; 

(2) detecting whether the detected short message service blocks detected in step 
(1) include predetermined inherent distinction data transmission headers; 
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(3) analysing the data transmission headers and then decoding the received short 
message service blocks according to a result of analysis if the data transmission headers 
detected in step (2) include predetermined inherent distinction data transmission header; 
and, 

5 (4) storing the decoded short message service blocks in succession to previously 

processed short message service blocks. 

22. The data receiving method as claimed in Claim 21, wherein the step (2) 
includes detecting whether a transmitted data distinction code for distinction of the 

10 transmitted data is included in the distinction data transmission header. 

23. The data receiving method as claimed in Claim 21, wherein the step (3) 
includes detecting and analyzing a transmitted data distinction code for distinction of the 
transmitted data, a code for a whole number of blocks of the encoded data, a code for a 

15 transmission order of the encoded data, a transmitting part distinction field, and a field for 
distinction of a kind of the transmitted data. 

24. The data receiving method as claimed in Claim 21, wherein the step (3) 
includes decoding the received short message service blocks by a run length decoding. 

20 

25. The data receiving method as claimed in Claim 21, further comprising the 

step of: 
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(5) storing the decoded short message service block in a different storage region 
from that of the previously processed and stored short message service block. 

^ A short message service data transmitting method for a digital mobile 
5 station comprising the steps of: 

(1) reading and encoding stored data and making the encoded data into blocks of a 
predetermined unit in a short message service data transmission mode; 

(2) generating inherent transmission headers corresponding to the respective data 
blocks and adding the transmission headers to the data blocks encoded in step (1), 

10 respectively; 

(3) adding short message headers to the data blocks to which the transmission 
headers generated in step (2) are added, respectively; and, 

(4) sequentially transmitting the data blocks. 



15 27. The short message service data transmitting method as claimed in Claim 

26, wherein the inherent transmission headers generated in step (2) includes a transmitted 
data distinction field, a field for a whole number of blocks of the encoded data, a field for a 
transmission order of the encoded data, a transmitting part distinction field, and a field for 
distinction of a kind of the transmitted data. 

20 

28. The short message service data transmitting method as claimed in Claim 

27, further comprising the step of sequentially transmitting the blocks in step (4) with 
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reference to the field for the transmission order of the encoded data. 

29. The short message service data transmitting method as claimed in Claim 
26, further comprising the step of displaying a state of the blocks sequentially transmitted 
5 in step (4) with reference to the generated inherent transmission headers. 

A method of constructing short message service blocks for a digital 
mobile station, comprising the steps of: 

(1) dividing encoded data into blocks of a predetermined unit; 
10 (2) generating inherent data transmission headers corresponding to the respective 

divided blocks and adding the generated data transmission headers to the divided blocks, 
respectively; and, 

(3) adding short message service headers to the divided blocks to which the data 
transmission headers are added, respectively. 

15 

3 1 . The method as claimed in Claim 30, further comprising the step of; 

(4) generating and adding to the respective divided blocks a block termination 
code for indicating a final data of the respective block. 

20 32. The method as claimed in Claim 30, wherein the generated inherent data 

transmission header comprises a transmitted data distinction field including a transmitted 
data distinction code, a field for a whole number of blocks, a transmission order field, a 
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transmitting part distinction field, and a field for distinction of a kind of the transmitted 
data. 

33. The method as claimed in Claim 32, wherein the generated inherent data 
5 transmission header further comprises a coding type distinction field for indicating an 

encoding type. 

34. The method as claimed in Claim 30, wherein the generated inherent data 
transmission header further comprises an extension field applied and used according to an 

10 intent of a service provider. 

A short message service data block structure, comprising a user data field 
region which includes a short message service header field including a short message 
service header, a data header field for distinction of transmitted data, and a transmitted data 
15 field including encoded transmitted data. 

36. The short message service data block structure as claimed in Claim 35, 
wherein the data header field comprises a transmitted data distinction field, a field for a 
whole number of blocks of the encoded data, a field for a transmission order of the encoded 
20 data, a transmitting part distinction field, a distinction field of a kind of the transmitted data, 
and a transmitted data field. 
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37. The short message service data block structure as claimed in Claim 36 
wherein the transmitted data distinction field is composed of 2 bytes, the field for the whole 
number of blocks of the encoded data is composed of 4 bits, the field for the transmission 
order of the encoded data is composed of 4 bits, the transmitting part distinction field is 
5 composed of 4 bytes, the distinction field of the kind of the transmitted data is composed of 
2 bytes, the transmitted data field is composed of predetermined bytes set by a system, the 
encoding type distinction field is composed of 6 bits, and the block termination distinction 
field is composed of 6 bits. 

10 38. The short message service data block structure as claimed in Claim 36, 

wherein the data header field further comprises an encoding type distinction field. 

39. The short message service data block structure as claimed in Claim 38, 
wherein the transmitted data distinction field is composed of 2 bytes, the field for the whole 

15 number of blocks of the encoded data is composed of 4 bits, the field for the transmission 
order of the encoded data is composed of 4 bits, the transmitting part distinction field is 
composed of 4 bytes, the distinction field of the kind of the transmitted data is composed of 
2 bytes, the transmitted data field is composed of predetermined bytes set by a system, the 
encoding type distinction field is composed of 6 bits, and the block termination distinction 

20 field is composed of 6 bits. 

40. The short message service data block structure as claimed in Claim 35, 
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further comprising a block termination distinction field for distinction of a termination of 
the block. 

41. The short message service data block structure as claimed in Claim 40 
5 wherein the transmitted data distinction field is composed of 2 bytes, the field for the whole 
number of blocks of the encoded data is composed of 4 bits, the field for the transmission 
order of the encoded data is composed of 4 bits, the transmitting part distinction field is 
composed of 4 bytes, the distinction field of the kind of the transmitted data is composed of 
2 bytes, the transmitted data field is composed of predetermined bytes set by a system, the 
10 encoding type distinction field is composed of 6 bits, and the block termination distinction 
field is composed of 6 bits. 

A short message service block transmitting and receiving apparatus for a 
digital mobile station, comprising: 
15 a short message service block transmitting and receiving section for transmitting 

and receiving short message service blocks; 

a transmitted data storage section for storing the transmitted and received short 
message service blocks; 

a data coding section for encoding the transmitted data and dividing the encoded 
20 data into blocks of a predetermined unit, the data coding section sequentially decoding the 
blocks sequentially received in a predetermined order; 

a header generating section for generating inherent transmission headers to be 
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added to the respective blocks; 

a transmission header detecting and analyzing section for detecting and analyzing 
the inherent transmission headers included in the received short message service blocks; 
and, 

5 a control section for designating a storage order of the decoded blocks according 

to a result of analyzing the detected transmission headers, adding short message service 
headers to the respective blocks to which the transmission headers are added, and 
transmitting the blocks including the transmission headers and the short message service 
headers added thereto. 

10 

43, The short message service block transmitting and receiving apparatus as 
claimed in Claim 42, further comprising a display section for displaying a state of the short 
message service transmitted and received according to the result of analyzing the detected 
transmission headers. 

15 
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ABSTRACT OF THE DISCLOSURE 

Disclosed is an apparatus and method of transmitting and receiving storage data 
for a digital mobile station, and more particularly a data transmitting and receiving 
5 apparatus and method capable of transmitting and receiving a large capacity of data using a 
short message service. According to the data transmitting method, stored data is read and 
encoded in a data transmission mode, and inherent distinction data transmission headers are 
generated according to the completion of the data encoding, the encoded data and the 
generated data transmission headers are formed into the user data of a short message 
10 service, and short message service blocks including the user data of the short message 
service are transmitted. 
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Attorney Docket No. P992084 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re application of: Seng-Wook Sim; Joung-Kyou Park; Ki-Sang Jeon; Young- Jin Lee 
Serial No: Not yet assigned. Examiner: Not yet assigned. 

Filed: March 20, 2000 Group: Not yet assigned. 



For: DATA TRANSMITTING AND RECEIVING APPARATUS AND METHOD FOR 
DIGITAL MOBILE STATION 



TRANSMITATAL OF DECLARATION 



Assistant Commissioner for Patents 
Washington, DC 20231 



Sir: 

This transmittal accompanies a fax copy of Declaration with the signature by the 
inventors, for the above-captioned application. A substitute Declaration with the 
inventors' signature will be filed upon receipt of the Serial No.for the above-captioned 
application. 

Respectfully submitted, 

'^STeve S. Cha 
Attorney for the Applicant 
Registration No.: 44,069 



Customer No.: 022491 

67 Wall Street #2411 
New York, NY 10005-3198 
(212)968-7101 

Date: March 20, 2000 



03-18 09: 3E SAT FROM: K. J. LEE 



8227435247 



TO:CHR 



PAGE: 82 



PTG/SB/02B Customer No.:022491 

Docket No,: p^^-oS 2 /- 

DECLARATION AND POWER OF ATTORNEY 



As a below named inventor (s), I hereby declare that: 

My residence, post office address and citizenship are as stated below next to my name. 

I believe T am the original, first and sole inventor (if only one name is listed below) or an original, first and joint 
inventot (if plural names are listed below) of the subject matter which is claimed and for which a patent is sought on 
the invention entitled: 

DATA TRANSMITTING AND RECEIVING APPARATUS AND METHOD FOR A 
DIGITAL MOBILE STATION 

,the specification of which is attached hereto unless the following box is checked: 

| | was filed on _ as United States Application Number or PCT International Application 

Number . and was amended on (if applicable). 

I hereby state that I have reviewed and understand the contents of the above identified specification, including the 
claims* as amended by "any amendment referred to above. 

f acknowledge the duty to disclose information which is material to patentability as defined in Title 37, Code of 
Federal Regulation, a 1-56. 

I hereby ch*im foreign priority benefits under Title 35, United States Code, 3 119 of any foreign application^) foT 
patent or inventory certificate listed below and have also identified below any foreign application for patent or 
inventors certificate having a filing date before that of the application on which priority is claimed, 

Prior Foreign Application^) 

Priority Claimed 

1999 -9435 Re public of Korea 03/ 19/1999 g|Yes QNo 

(Number) " (Country) (Day/MonuVYear Filed) 

QVes DNo 

(Number) (Country) (Day/Month/Year Filed) 

[ hereby claim the benefit under Title 35, United States Code, ?120 of any United Slates application^) listed below 
and, insofar as the subject matter of each of the claims of this application is Dot disclosed in the prior United States 
application in the manner provided by the first paragraph of the Title 35, United States Code, 3l 12, 1 acknowledge 
the duty to disclose information which is material to patentability as defined in Title 37, Code of Federal Regulation, 
31 .56 which occurred between the filing date of the prior application and the national or PCT international filing 
date of this application. 



(Application Number) (Filing Date) (Status - patented, pending, abandoned) 



(Application Number) (Filing Date) (Status - patented, pending, abandoned) 



1 



05-18 09:33 SRT FROM: K.J- LEE 



8EE743524? 



TCUCHG 



PPGE:83 



POWER OF ATTOFNEV: I hereby appoint the following attains) and/or agent(s) to prosecute this application 
aod to transact all business in the Patent and Trademark Office connected therewith; Steve S* Cha, Registration No.° 
44,069; Howard & Reiter, Registration No. 20,394, i-™.™™™™™ *S 



Address all correspondence to: 



Steve S. Cha, Esq. 
67 Wall Street #24 11 
New York, NY 10005-3198 



Address ail telephone calls to: 



022491 



(212)968.7101 POTENT TRflDEHflRK OFFICE 

T (we) hereby declare that ail statements made herein of my own knowledge are true and that all statements made on 
information and belief are believed to be true; and further that these statements ware made with the knowledge that 
willful raise statements and the like so made are punishable by fine or irnprisonment, or both, under Section 1001 of 
Title 1 8 of the United States Code and that such willful false statements may jeopardize the validity of die 
application or any patent issued thereon- 
Full name of sole or first inventor: Seng-Wook SIM 

Residence Address: Shinwao APT. #708-1008, Kwonso-toig, Kwanson-gu, Suwon-shi, 

Kyonggi-do ? Korea 



Post office address: 
Citizenship: 

Date: 

Singnature; 

Full name of second inventor i 

Residence Address; 



Same as above 
Republic of Korea 

March 16, 2000 



2 



Jonng-Hfru PARK 

54-4, Songpa-dong, Songpa-gu, Seoul, Korea 



Post office address: 
Citizenship; 

Date: 

Singnature: 

Full name of third inventor: 

Residence Address; 



Same as above 
Republic of Korea 

March 16, 2000 



Ki-SangJEON 

San 14-1 , Nongseo-ri, Kftung-op, Yongin-shi, Kyonggi-do, Korea 



Post office address: 
Citizenship: 



Same as above 
Republic of Korea 



Date: 

Singnature: 

Full name of fourth inventor; 

Residence Address: 



March 16, 2O00 
At ^ 



Yong-Jin LEE 

Woosung APT. #308-1511, Cha>ang 3-dong, Kwangjin-gu, Seoul, 
Korea 



Past office address; 

Citizenship: 



Same as above 
Republic of Korea 



Date: 

Singnature: 



March 16/ 2000 



